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Objectives. We assessed the extent to which borderline mental retardation and
mental retardation at preschool ages are related to emotional and behavioral
problems in young adulthood. We also explored early risk factors for having
mental health problems as a young adult that might be related to preschool dif-
ferences in cognitive ability.

Methods. We used data from a cohort of births studied in the Johns Hopkins
Collaborative Perinatal Study and followed up in the Pathways to Adulthood
Study. Preschool cognitive functioning was assessed at 4 years of age. Individ-
ual characteristics, psychosocial factors, and mental problems were prospec-
tively evaluated from birth through young adulthood.

Results. Children with subaverage cognitive abilities were more likely to develop
mental health problems than their counterparts with IQs above 80. Inadequate
family interactions were shown to increase 2- to 4-fold the risk of emotional or
behavioral problems among children with borderline mental retardation.

Conclusions. Subaverage cognitive functioning in early life increases later risk
of mental health problems. Future research may help to delineate possible im-
pediments faced at different developmental stages and guide changes in sup-
portive services to better address the needs of children with borderline mental
retardation. (Am J Public Health. 2006;96:1772–1778. doi:10.2105/AJPH.2004.
057075)
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Emerging research suggests that higher
risks of emotional and behavioral problems
may not be limited to those with moderate
and severe cognitive impairment. For exam-
ple, using data from the United Kingdom Na-
tional Child Development Study, Maughan et
al. found that mild mental retardation in ado-
lescence was associated with higher malaise
scores (obtained from a 24-item affective
symptomatology scale) but was not associated
with emotional problems or elevated alcohol
problem screening scores on the CAGE (Cut
down, Annoyed, Guilty, Eyeopener) instru-
ment in young adulthood.16 It remains un-
clear whether these connections apply to
those with borderline mental retardation. In-
dividuals who are not considered “retarded”
but whose cognitive ability is subaverage may
experience increased levels of stress because
they might have to struggle to meet average
standards with respect to role performance
and social expectations and might have no
access to beneficial and supportive services
such as special education for those labeled
“mentally retarded.”23,24

Mental retardation is a complex clinical condi-
tion with a heterogeneous etiology.1–8 De-
pending on issues of definition, identification,
and sampling,1,4,9 estimated prevalence rates
of mild mental retardation (IQ of 50–70)
vary considerably from 1.7 to 79.3 per 1000,
and rates of severe mental retardation (IQ
below 50) range from 2.2 to 7.3 per 1000.4,9

Individuals with cognitive impairment are
known to be a high-risk group for mental
health problems.8,10–19

In the Isle of Wight Study, data derived
from parental assessments showed that ap-
proximately 1 in 3 children and adolescents
with IQs below 70 had psychiatric problems,
compared with nearly 7% of those with nor-
mal cognitive abilities.19 Similar elevated risks
were observed among adults with mental re-
tardation.15,18,20 Most of the evidence regard-
ing the co-occurrence of mental retardation
with psychiatric disturbance or behavioral
problems has come from cross-sectional and
clinic- or service-based research12,14,18,21; few
population-based studies have addressed this
issue prospectively.13,16

Results of several studies have indicated
that certain factors might account for in-
creased occurrences of mental heath condi-
tions among individuals with mental retarda-
tion, including brain dysfunction, psychosocial
adversity, family-related stress, and stress re-
lated to mental retardation.8,16 Of particular
pertinence in this study is a line of research
about increasing levels of stress observed as
children with mental retardation expand their
interpersonal relationships beyond family to
school and community.22 To develop effective
policy interventions that reduce risks of men-
tal health problems among those with mental
retardation, it may be crucial to understand
whether adult mental health is linked to cog-
nitive ability in the preschool years, a period
before children with mental retardation begin
to face more complex developmental tasks
and environmental demands.

We assessed the association between pre-
school cognitive ability and later occurrence
of mental health–related problems, including
possible variations in profiles of risk factors
for emotional and behavioral problems in
young adulthood. Such information may be
helpful in designing preventive interventions
to reduce school- or community-related diffi-
culties among children with lower than aver-
age cognitive ability before they enter ele-
mentary school.25,26

METHODS

Study Population
The data for this study were derived from a

cohort of births studied in the Johns Hopkins
Collaborative Perinatal Study (JHCPS) and the
Pathways to Adulthood Study (PAS). These
studies’ sampling procedures, data collection,
and follow-ups have been described in detail
elsewhere (J.P. Lawlor, W.W. Eaton, and 
J.B. Hardy, unpublished data, 2006).27–29 Be-
tween 1959 and 1965, the JHCPS recruited
3651 women who visited the prenatal clinic
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at Johns Hopkins University Hospital and fol-
lowed up their 4025 live-born children to
track their physical, neurological, cognitive,
and socioemotional development and health.
These follow-ups took place at the child’s
birth; at the ages of 4, 8, and 12 months;
and at ages 3, 4, 7, and 8 years.

The response rate was 85.3% (n=3434)
at the end of the JHCPS follow-up (age 7 or
8 years); 187 children died before the JHCPS
follow-up at 8 years of age, and 404 did not
compete the examination conducted when
children were aged 7 or 8 years. The major-
ity of the recruited mothers were African
American (77%), had completed very few
years of education, and lived within a 10-
block radius of the hospital. Data on sociode-
mographic characteristics such as maternal
education, family socioeconomic status, and
family composition were collected via moth-
ers’ self-reports at or near the child’s birth
and 7 to 8 years later.

Some 25 years later, in 1992 through
1994, the PAS selected for adulthood as-
sessments a subsample of 2694 offspring
born between 1960 and 1965 who had
completed the 7-year or 8-year assessments
or both (excluding 427 offspring born in
1959 and 313 for other reasons, e.g.,
pretesting in the pilot study). These off-
spring, then aged 27 to 33 years, completed
an interview that included a history calen-
dar designed to record life events and a
standard questionnaire covering (1) per-
sonal characteristics; (2) health conditions in
childhood, adolescence, and adulthood; and
(3) social developmental outcomes (e.g., ed-
ucation, employment).

Mothers were interviewed separately to
ascertain socioeconomic status, family com-
position, life events, personal characteristics,
and other developmental outcomes of the
offspring. Overall, nearly 65% of the eligi-
ble 2694 offspring completed interviews
(n = 1758). Mothers of the offspring who
were successfully followed up in adulthood
tended to be married and to have a family
income above the poverty level at the time
of the birth; also, they tended to be older
and more educated than mothers of off-
spring not successfully followed up ( J. P.
Lawlor, W. W. Eaton, and J. B. Hardy, un-
published data, 2006).27

In comparison with the original baseline
sample, a slightly higher percentage of those
who completed the follow-up adulthood as-
sessment in 1991 and 1992 had an IQ above
80 at the age of 4 years. Of the 1758 partici-
pants who completed the adulthood assess-
ment, 77 were found to lack information on
Stanford-Binet Intelligence Scale IQ score at
the age of 4 years. IQ information was more
likely to be missing among individuals who
were not of African American race/ethnicity
and whose mothers had not completed high
school (data not shown). The present analysis
focused on the 1681 participants who had
valid data on the preschool test of cognitive
ability (Stanford-Binet Intelligence Scale).

Assessment
All of the outcome measures used in the

present analysis were derived from the PAS.
In that study, a trained interviewer gathered
data in standardized face-to-face (70%) or
telephone (30%) interviews that were an av-
erage of 100 minutes in duration. In an at-
tempt to reduce possible bias, all of the inter-
viewers were unaware of the JHCPS data and
could assess only 1 member of any family.
Assessments of adults’ mental health condi-
tions involved 4 primary areas: treatment for
emotional problems, general mental health,
tobacco use, and alcohol-related problems.

In assessments of emotional problems, re-
spondents were asked “Have you ever been
told by a doctor that you had an emotional
problem or nervous condition?” “How old
were you when you were first told you had
an emotional problem or nervous condition?”
and “Do you now have an emotional problem
or nervous condition?” The 28-item General
Health Questionnaire (GHQ) was included in
the PAS to assess respondents’ general mental
health. GHQ items are rated on a Likert scale
with 4 response categories (e.g., not at all, no
more than usual, rather more than usual, and
much more than usual); a representative item
is “Over the past few weeks, have you been
feeling nervous and uptight all the time?” In
this study, a mental health problem was re-
coded as present when the GHQ score was 5
or above. On the basis of the 0-0-1-1 scoring
method of Goldberg and Hillier,30 an item
was scored as “1” when the participant’s
response fell into 1 of the categories that

indicated worsening symptoms (e.g., “rather
more than usual” or “much more than usual”).

Current smokers were defined as those
with an affirmative response to the question
“Do you smoke cigarettes, cigars, or pipe to-
bacco now?” Extent of cigarette involvement
was assessed with the question “On average,
how many cigarettes do/did you usually
smoke a day?” The question “How many
drinks do/did you have on an average day?”
was used to evaluate extent of alcohol use,
and recent alcohol-related problems were
evaluated with 4 binary items from the
CAGE instrument. Presence of alcohol-related
problems was defined as a positive score on
at least 1 CAGE item.31,32

A child psychologist used the Stanford-
Binet Intelligence Scale (Form L-M) to assess
preschool cognitive ability when children
were 4 years old (within 3 months).33,34 Par-
ticipants were then classified, according to
total Stanford-Binet IQ score, into 3 sub-
groups: normal (IQ of 80 or above), border-
line mental retardation (IQ between 70 and
80), and definite mental retardation (IQ
below 70). In addition, an array of indepen-
dent variables thought to influence the occur-
rence of adult mental health conditions are
taken into account, with a focus on early-
childhood and early-life experiences before
young adulthood. For example, we assessed
proxies for individual and environmental vul-
nerabilities, that is, low birthweight (less than
2500 g vs 2500 g or more) and low mater-
nal education at the time of the birth (less
than high school vs high school or above).

Three constructs were integrated to assess
possible family-related influences: family
structure, family stability, and family interac-
tion. In the JHCPS, the child’s mother or pri-
mary caregiver was asked, when the child
was approximately 7.5 years of age, to update
information concerning with whom the child
lived. Frequency of family moves was cumu-
lated from birth to the age of 17 years, and
family instability was defined as 6 or more
family moves between those 2 time points.
With respect to family interactions, 19 items
on a 6-point Likert scale were used to evalu-
ate how frequently parents or other adults in
the home might have behaved when they had
a disagreement during their offspring’s child-
hood through age 17. Example items included
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TABLE 1—Characteristics of Participants, by IQ Group at 4 Years of Age: Pathways to
Adulthood Study, 1992–1994 (n=1681)

Normal IQ Borderline Mental Definite Mental 
(n = 1417), Retardation Retardation Overall,

No. (%) (n = 178), No. (%) (n = 86), No. (%) No. (%)

Gender 

Male 633 (44.7) 90 (50.6) 47 (54.7) 770 (45.8)

Female 784 (55.3) 88 (49.4) 39 (45.3) 911 (54.2)

Race

African American 1168 (82.4) 153 (86.0) 74 (86.1) 1395 (83.0)

Other 249 (17.6) 25 (14.0) 12 (13.9) 286 (17.0)

Maternal education (at time of child’s birth)a

Less than high school 962 (67.9) 139 (76.4) 69 (80.2) 1167 (69.4)

High school or above 426 (30.1) 37 (20.8) 13 (15.1) 476 (28.3)

Birthweight, ga

≥ 2500 1238 (87.4) 136 (76.4) 64 (74.4) 1438 (85.5)

< 2500 177 (12.5) 42 (23.6) 22 (25.6) 241 (14.3)

Family structure at 7.5 years of age 

Lived with both parents 910 (64.2) 106 (60.0) 48 (55.8) 1064 (63.3)

Other 484 (34.2) 67 (37.6) 35 (40.7) 586 (34.9)

Family instability (ages 0–17 y)a

Less than 6 family moves 1077 (76.0) 113 (63.5) 51 (59.3) 1285 (73.1)

6 or more family moves 340 (24.0) 65 (36.5) 35 (40.7) 473 (26.9)

Family interaction scale score (age 0–17 y)

< 25 1008 (71.1) 119 (66.9) 61 (70.9) 1240 (70.5)

≥ 25 409 (28.9) 59 (33.1) 25 (29.1) 518 (29.5)

Current emotional problemsb

No 1358 (95.8) 160 (89.9) 77 (89.5) 1595 (94.9)

Yes 58 ( 4.1) 17 ( 9.6) 9 (10.5) 84 ( 5.0)

GHQ scoreb

< 5 1088 (76.8) 123 (69.1) 68 (79.1) 1279 (76.1)

≥ 5 328 (23.2) 55 (30.9) 17 (19.8) 400 (23.8)

Current smokerb

No 768 (54.2) 87 (48.9) 48 (55.8) 903 (53.7)

Yes 649 (45.8) 90 (50.6) 38 (44.2) 777 (46.2)

CAGE (alcohol-related problem) scoreb

< 1 1151 (81.2) 131 (73.6) 67 (77.9) 1349 (80.3)

≥ 1 263 (18.6) 46 (25.8) 19 (22.1) 348 (19.8)

Note. GHQ = General Health Questionnaire; CAGE = Cut down, Annoyed, Guilty, Eyeopener. See text for group definitions. Some
columns do not sum to 100% owing to missing values.
aP < .01 for χ2 test comparison between normal IQ group and borderline and definite mental retardation groups.
bAssessed in adulthood.

“How often would they discuss an issue
calmly?” “How often would they sulk and/or
refuse to talk about?” and “How often would
they throw something at you?” An overall
score of 25 or above was classified as repre-
senting poor family interaction.

Statistical Analysis
Distributions of individual characteristics

and psychosocial factors were stratified ac-
cording to the 3 cognitive ability subgroups.
Contingency table analyses were used to as-
sess differences in the distributions of inde-
pendent variables, with comparisons made
between the normal IQ group and the bor-
derline mental retardation and definite men-
tal retardation groups.

Bivariate logistic regressions were used
to estimate crude associations linking levels
of preschool cognitive ability to the 4 adult
mental health measures described earlier
(i.e., treatment for emotional problems,
poor general mental health, current smok-
ing, and current alcohol-related problems).
In analyses of the groups that involved
odds ratio estimates, the reference group
was the normal IQ group. Student t tests
were used to estimate IQ-related differ-
ences in GHQ score, number of cigarettes
smoked per day, and number of drinks
consumed on an average day.

To probe possible variations in risk factors
for mental health problems, we initially eval-
uated such risk factors in terms of distal de-
terminants (e.g., race/ethnicity, gender, ma-
ternal education level at the time of birth,
and birthweight) as well as proximal determi-
nants (e.g., family structure at the age of ap-
proximately 7 years, family stability, and
family interactions). Next, on the basis of P
values of less than .1 for crude associations
linking risk factors to mental health prob-
lems, we constructed multivariate logistic re-
gression models to estimate adjusted associa-
tions between potential determinants and the
4 adult mental health measures, stratifying
according to preschool cognitive ability. As a
result of the small number of participants
with IQs below 70 (n=86), comparisons
were primarily made between the normal IQ
and borderline mental retardation groups.
The Stata statistical package was used in car-
rying out all analyses.35

RESULTS

Among the 1681 respondents, 54% were
female, and the majority were African Ameri-
can (83%) (Table 1). Twenty-eight percent
of mothers had a high-school education or
above at the time of the birth. Approximately
14% of the participants weighed less than

2500 g (i.e., low birthweight) at birth (n=
241). One third did not live with both parents
when they were 7 years old (n=586), 473
(27%) had moved 6 or more times before
reaching early adulthood, and 518 (30%) re-
ported poor family interaction while they
were growing up. In comparison with those in
the normal IQ group at 4 years of age, those
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TABLE 2—Associations Between IQ at 4 Years of Age and Mental Health Problems in Young
Adulthood: Pathways to Adulthood Study, 1992–1994

Mental Health or Normal IQ Borderline Mental Definite Mental 
Behavioral Outcome (n = 1417) Retardation (n = 178) Retardation (n = 86)

Current emotional problems, OR (95% CI) 1.00 2.49 (1.41, 4.38) 2.74 (1.31, 5.73)

GHQ score ≥ 5, OR (95% CI) 1.00 1.48 (1.05, 2.09) 0.83 (0.48, 1.43)

Current smoker, OR (95% CI) 1.00 1.22 (0.90, 1.67) 0.94 (0.60, 1.45)

CAGE (alcohol-related problem) score ≥ 1, 1.00 1.53 (1.07, 2.20) 1.24 (0.73, 2.09)

OR (95% CI)

GHQ score, mean (SD) 2.95 (4.37) 3.69 (4.73)a 2.90 (4.63)

No. of cigarettes smoked per day, mean (SD) 7.52 (9.25) 9.37 (11.6)a 6.66 (7.95)b

No. of alcoholic drinks consumed on average 2.10 (2.93) 2.60 (3.60)a 2.19 (3.56)

day, mean (SD)

Note. OR = odds ratio; CI = confidence interval; GHQ = General Health Questionnaire; CAGE = Cut down, Annoyed, Guilty,
Eyeopener. See text for group definitions.
aStudent t-test comparison between normal and borderline groups significant at P < .05.
bStudent t-test comparison between borderline and definite mental retardation groups significant at P < .05.

TABLE 3—Associations Between IQ at 4 Years of Age and Mental Health Problems in Young Adulthood: 
Pathways to Adulthood Study, 1992–1994

Emotional Problems, GHQ Score ≥ 5, Current Smoker, CAGE Score ≥ 1,
Adjusted OR Adjusted OR Adjusted OR Adjusted OR 

Group and Characteristic (95% CI) (95% CI) (95% CI) (95% CI)

Normal IQ group (n = 1417)

African American 0.26 (0.15, 0.48)*** 0.73 (0.52, 1.03) 0.96 (0.71, 1.28) 0.31 (0.22, 0.44)***

Female 1.82 (1.01, 3.27)* 1.93 (1.48, 2.53) *** 0.82 (0.66, 1.02) 0.29 (0.21, 0.39)***

Maternal education less than high school 1.18 (0.59, 2.38) 1.22 (0.91, 1.64) 1.75 (1.37, 2.23)*** 1.21 (0.86, 1.70)

Birthweight < 2500 g 0.89 (0.37, 2.16) 1.14 (0.79, 1.69) 0.92 (0.67, 1.29) 1.42 (0.93, 2.17)

Not living with both parents at age 7.5 y 1.91 (1.07, 3.42)* 1.05 (0.79, 1.40) 1.09 (0.86, 1.39) 1.15 (0.82, 1.58)

Family instability (6 or more moves) 1.19 (0.65, 2.20) 1.30 (0.95, 1.76) 1.41 (1.07, 1.85)** 1.22 (0.86, 1.72)

Inadequate family interaction (score of 25 or above) 1.95 (1.11, 3.40)* 2.48 (1.89, 3.25)*** 1.39 (1.10, 1.76)** 2.17 (1.60, 2.92)***

Borderline mental retardation group (n = 178)

African American 0.08 (0.02, 0.37)*** 0.49 (0.17, 1.41) 0.67 (0.25, 1.83) 0.19 (0.06, 0.59)**

Female 2.48 (0.66, 9.32) 1.82 (0.90, 3.67) 0.70 (0.37, 1.33) 0.30 (0.13, 0.67)**

Maternal education less than high school 0.20 (0.04, 0.98)* 0.82 (0.33, 2.02) 2.04 (0.89, 4.68) 1.15 (0.40, 3.35)

Birthweight < 2500 g 3.37 (1.00, 11.44)* 0.63 (0.27, 1.47) 0.61 (0.29, 1.29) 2.05 (0.83, 5.07)

Not living with both parents at age 7.5 y 1.75 (0.45, 6.84) 1.86 (0.90, 3.86) 1.57 (0.80, 3.08) 0.72 (0.31, 1.67)

Family instability (6 or more moves) 1.85 (0.49, 7.04) 1.17 (0.55, 2.48) 0.29 (0.35, 1.46) 0.86 (0.36, 2.02)

Inadequate family interaction (score of 25 or above) 4.49 (1.31, 15.41)* 2.58 (1.24, 5.34)** 1.55 (0.77, 3.10) 2.67 (1.19, 6.00)*

Note. GHQ = General Health Questionnaire; CAGE = Cut down, Annoyed, Guilty, Eyeopener; OR = odds ratio; CI = confidence interval. See text for group definitions.
*P < .05; **P < .01; ***P < .001.

in the borderline and definite mental retarda-
tion groups were more likely to have a
mother who had not completed high school
and were more likely to have had a low
birthweight. In general, those in the border-
line and definite mental retardation groups
had more mental health problems in young

adulthood than their counterparts in the nor-
mal IQ group.

Table 2 presents data on mental health
conditions at the ages of 27 to 33 years in
relation to cognitive functioning at the age
4 of years. Borderline mental retardation
was found to be positively associated with

the occurrence of emotional and behavioral
problems. For example, participants in the
borderline mental retardation group were at
a 150% increased risk of treatment for emo-
tional problems in adulthood relative to
those in the normal IQ group (relative risk
[RR]=2.49). The corresponding risk esti-
mates for poor general mental health and
alcohol-related problems were 1.48 (95%
confidence interval [CI]=1.05, 2.09) and
1.53 (95% CI=1.07, 2.20). Children with
IQs below 70 at 4 years of age had a 3-fold
risk of treatment for emotional problems in
their early 30s (95% CI=1.31, 5.73). The
borderline mental retardation group tended
to have higher GHQ scores, to smoke more
cigarettes per day, and to drink more alcohol
on an average day than the normal IQ group
(all Ps< .05).

Estimated associations of individual charac-
teristics and psychosocial factors with emo-
tional and behavioral problems, stratified ac-
cording to IQ subgroup, are summarized in
Table 3. After simultaneous adjustment for
other covariates included in the models, Afri-
can American ethnicity was inversely associ-
ated with treatment for emotional problems
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and alcohol-related problems in the normal
IQ and borderline groups (e.g., adjusted RR=
0.26 for emotional problems and adjusted
RR=0.31 for alcohol-related problems in the
normal IQ group). In comparison with male
participants, female participants were at twice
the risk of reporting treatment for emotional
problems (e.g., adjusted RR=1.82 for the
normal IQ group) but were at a lower risk
of alcohol-related problems (e.g., adjusted
RR = 0.30 for the borderline mental retar-
dation group).

There were differences in the directions
and magnitudes of risk associations for adult
mental health conditions related to cognitive
ability. For example, lower maternal educa-
tion level was inversely associated with treat-
ment for emotional problems in the border-
line mental retardation group (adjusted RR=
0.20; 95% CI=0.04, 0.98), but this was not
the case for the normal IQ group (adjusted
RR=1.18; 95% CI=0.59, 2.38). Lower
birthweight was associated with a 3-fold to
4-fold increased risk of treatment for emo-
tional problems in later life in the borderline
mental retardation group but had little effect
among those in the normal IQ group.

With respect to family-related factors,
frequent family moves seemed to have a
greater influence on the normal IQ group in
terms of mental health problems, whereas
poor family interaction had more of an effect
on the borderline mental retardation group.
The covariate-adjusted relative risk linking
poor family interaction to current emotional
problems in the borderline mental retarda-
tion group was 4.49 (95% CI=1.31, 15.41),
and the corresponding risk estimate was
1.95 in the normal IQ group (95% CI=1.11,
3.40). However, no significant product terms
between cognitive ability and risk factors
were found, according to conventional stan-
dards (P < .05), when logistic regression
models were analyzed after stratification of
the sample into those with normal IQs and
those with borderline mental retardation.

We observed a similar pattern of associa-
tions among the children with mental retarda-
tion. The odds of developing emotional prob-
lems by young adulthood were 10 times
greater among those with birthweights below
2500 g than among their counterparts with
normal birthweights (adjusted RR=10.60;

95% CI=1.86, 60.46), and the participants
with mental retardation whose family interac-
tions had been poor during their upbringing
had an adjusted relative risk of alcohol-
related problems of 3.62 (data not shown).

DISCUSSION

The present study highlights the excess risk
of emotional and behavioral problems among
young adults with subaverage preschool cog-
nitive abilities. Similar to what has been re-
ported in previous studies,16,21 children with
preschool IQs below 70 were at a greater risk
of developing emotional problems later in life.
However, those with borderline mental retar-
dation were at an even higher risk of emo-
tional and behavioral problems. In addition,
the associations of individual characteristics
and psychosocial factors with mental health
problems varied across subgroups defined ac-
cording to IQ at 4 years of age. Children with
borderline mental retardation and definite
mental retardation who grew up in disadvan-
taged family environments were more likely
to experience unfavorable mental health out-
comes in young adulthood.

There are several limitations, strengths, and
methodological issues associated with our
study that should be mentioned. First, both
borderline mental retardation and definite
mental retardation were defined solely on the
basis of cognitive ability measures (i.e., Stan-
ford-Binet IQ) rather than being viewed as
the product of interactions between individu-
als and their surrounding environments.18 Ex-
cluding adaptive functioning criteria from as-
sessments of mental retardation may lead to
attenuation of risk associations between cog-
nitive impairment and later mental health
problems. Another limitation is that some
risk factors were assessed in adulthood (e.g.,
number of family moves and family interac-
tion patterns). This retrospective assessment
may have introduced bias because of differ-
ential response validities associated with re-
spondents’ mental health condition at the
time of the adulthood interview.

Our study population consisted of offspring
of mothers recruited from a prenatal clinic af-
filiated with a large urban hospital. These
types of clinics typically provide services to
women from disadvantaged backgrounds, and

thus our results cannot be generalized to pop-
ulations with different socioeconomic compo-
sitions. It is possible that the observed non-
significance of product terms was due, in part,
to the collinearity between IQ and personal
and psychosocial factors. The stratified analy-
ses suggested possible differences related to
mental retardation in risk factors for adult-
hood mental health conditions; however, the
size of the borderline mental retardation
group was not large enough to allow a defi-
nite conclusion to be reached.

Strengths of this study included the population-
based sample and the 27- to 33-year prospec-
tive assessment from birth to young adult-
hood, the use of carefully collected data on
cognitive functioning at 4 years, and the
breadth of mental health measures assessed in
adulthood. The vast majority of previous re-
search investigating excess risks of psychiatric
disturbance related to mental retardation has
relied on cognitive ability measures adminis-
tered when children are of school age.8,16,36,37

The present study was designed to estimate
occurrences of young adulthood emotional
and behavioral problems in relation to cogni-
tive functioning in the preschool years, a criti-
cal period when interventions and special
programs may help individuals of subaverage
cognitive ability cope with possible upcoming
school-related difficulties and stresses.

To our knowledge, the present study is the
first epidemiological investigation to report
data on the excess risks of emotional and be-
havioral problems associated with previous
borderline mental retardation. Our findings
provide new information on a serious and
underaddressed public health problem among
children with subaverage cognitive ability
who are not considered mentally retarded
according to clinical definitions.

The occurrence of mental health problems
among children with IQs between 70 and 80
was higher than that among children with IQs
below 70, consistent with the observations of
Zetlin and Murtaugh,24 among others.38 This
borderline group may be capable or sensi-
tive enough to comprehend the age- or role-
related expectations of their family, school,
and community but may not be capable of
reaching these levels, which are oriented to-
ward their peers with average or above-average
IQs. The education, family, and social services
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made available to those with moderate and
severe mental retardation may protect these
groups24,38 while leaving the borderline group
at a greater risk of developing problems.

The associations of low birthweight with
cognitive abilities and psychopathology have
been examined in a number of studies.39 A
number of mechanisms have been posited to
explain the observed positive relation be-
tween lower birthweight and emotional prob-
lems among those with borderline mental re-
tardation and mental retardation. First, lower
birthweight is a proxy indicator for underlying
neurological abnormalities that might cause
cognitive impairment in early childhood as
well as emotional problems in young adult-
hood.40 Second, lower birthweight may be
an indirect cause of emotional problems, one
that functions through elevated experiences of
stress stemming from delayed developmental
functioning or subaverage cognitive ability.

Although the product terms between fam-
ily interactions during childhood and adult-
hood mental health were not statistically sig-
nificant, the greater risk estimates observed in
all cases among those with mental retardation
may suggest that children in disadvantaged
circumstances are more vulnerable to inade-
quate family interactions (e.g., emotional
abuse). Previous research has consistently
shown that quality of environment (e.g., ma-
ternal interaction style) has great effects on
children’s development, regardless of their
disability status.41 However, among children
with subaverage cognitive abilities, poor early
environment is hypothesized to be particu-
larly detrimental in terms of development and
health because it may adversely affect these
children’s ability to acquire the coping and
adjustment skills they need later in life, along
with reducing their resilience.22,41

In summary, children who are below aver-
age in terms of intellectual ability but do not
meet the definition of mental retardation
form a substantial subpopulation whose
needs should be of concern to those in the
field of public health. Future prospective re-
search focusing on this vulnerable population
may help to delineate possible impediments
faced at different developmental stages and
may help to provide clues to pertinent poli-
cies, services, and prevention programs. It
could be that early interventions designed to

reduce later occurrences of emotional and
behavioral problems in children with border-
line mental retardation should begin in the
preschool years.25,42
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